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What is claimed is: 

1 . (Currently Amended) A thermoplastic polyurethane polymer comprising; 

a polyether polyurethane derived from at least one polyipooyanato diisocyanate reacted in 
a one-shot process with at least one hydroxyl terminated aromatic glycol chain extender and at 
least one hydroxyl terminated polyether intermediate containing an alkylene oxide having the 
formula 



wherein x is an integer from 1 to 10 and y is an integer from 1 1 to 1 15 wherein the amount of 
aromatic glycol chain extender used is from about } £ to frboirt 1 -8 ip oles per mole of hydroxy l 
terminated polyct^jntemediate mole ratiq of the at least one diisocyanate usqd is from 

afrQut 0 T ?5 tp afrwt 1 T Q5 moles gf djjswyanate per mQte Qf foe total motes p f thq, one, ffijpfflg 
hydroxyl terminated polyether intermediate and the one or more hydroxyl terminated aromatic 
glycol chain extender . 

2. (Original) A thermoplastic polyurethane polymer of claim 1 wherein said hydroxyl 
terminated polyether intermediate is polyethylene glycol. 

3. (Original) A thermoplastic polyurethane polymer of claim 2 wherein said 
polyethylene glycol has a number average molecular weight of from about 1,000 to about 2,000. 

4. (Original) A thermoplastic polyurethane polymer of claim 1 wherein said hydroxyl 
terminated aromatic glycol is hydroquinone bis (2-hydroxyethyl) ether. 

5. (Cancelled) 




(CH2) X -O 
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6. (Currently Amended) A thermoplastic polyuretbane polymer of claim # 1 wherein said 
diisocyanate is methylene bis diphcnyldiisooyanate 4,4'-methvlene bis-f phenyl isocvanate\ 

7. (Original) A thermoplastic polyurethane polymer of claim 1 wherein x in an integer 
from 2 to 6 and y is an integer from 20 to 80. 

8. (Original) A thermoplastic polyurethane polymer of claim 7 wherein x is 2 and y is 
an integer from 28 to 38, 

9. (Currently Amended) A thennoplastic polyurethane polymer of claim i 2 having a 
moisture vapor transmission value greater than about 4500 g/m 2 day, as measured on a 1.0 mil 
thick sample, 

1 0. (Original) A thermoplastic polyurethane polymer of claim 9 having a moisture vapor 
transmission value greater than about 5500 g/m 2 day, as measured on a 1.0 mil thick sample. 

1 1 . (Currently Amended) A thermoplastic polyurethane polymer of claim 4- 2 having a 
surface resistivity of less than about 1,0 x I O 11 ohms/square as measured according to ASTM 
D-257. 

12. (Original) A thennoplastic polyurethane polymer of claim 1 1 having a surface 
resistivity of less than about 3.0 x 10 10 ohms/square as measured according to ASTM D-257. 

13. (Original) A thermoplastic polyurethane polymer of claim 1 wherein said hydroxyl 
terminated polyether intermediate has a number average molecular weight of from about 350 to 
about 10,000. 
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1 4. (Original) A thermoplastic polyurethane polymer of claim 1 3 wherein said hydroxyl 
terminated polyether intermediate has a number average molecular weight of from about 500 to 
about 5,000. 

15. (Original) A thermoplastic polyurethane polymer of claim 14 wherein said hydroxyl 
terminated polyether intermediate has a number average molecular weight of from about 700 to 
about 3,000. 

1 6. (Original) A thermoplastic polyurethane polymer of claim 1 5 wherein said hydroxyl 
terminated polyether intermediate has a number average molecular weight of from about 1,000 to 
about 2,000. 

1 7. (Original) A thermoplastic polyurethane polymer of claim 1 having a melting point 
of from about 150°C to about 220°C as determined according to ASTM D-3417-99. 

18. (Original) A thermoplastic polyurethane polymer of claim 1 7 having a melting point 
of from about 160°C to about 200°C as determined according to ASTM D-3417-99. 

19. (Original) A thermoplastic polyurethane polymer of claim 1 8 having a melting point 
of from about 165°C to about 180°C as determined according to ASTM D-3417-99. 

Claims 20-21. (Cancelled) 

22. (Currently Amended) A thermoplastic polyurethane polymer of claim 1 wherein said 
hydroxyl terminated polyether intermediate is polyethylene glycol having a number average 
molecular weight of from about 1 ,000 to about 2,000, said polyisocyanate is methylene bis 
diphonykiuaooyanate 4,4'methvlene bi$-(phenyl isocvanate). said aromatic glycol chain extender 
is hydroquinone bis (2-hydroxyethyl) ether, and wherein said polyurethane polymer has a 
moisture vapor transmission rate of greater than about 5500 g/m 2 day as measured on a 1 .0 mil 



PAGE 5/21 * RCVD AT 6/1 9/2006 3:06:43 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/2 * DNIS:2738300 * CS1D:21 64475933 * DURATION (mm-ss):07-02 



Jun-1 9-2006 03:10pm Frora-NOVEON INC 



2164475933 



T-655 P. 006/021 F-l 



Docket No. 201ES034A 
Serial No. 10/694,558 
June 19, 2006 
Page 5 

thick sample and a melting point of from about 165°C to about 1 80°C as measured according to 
ASTM D-3417-99. 

23- (Currently Amended) A process for producing a thermoplastic polyurethane polymer 
comprising the steps of: 

mixing and reacting in a one-shot process at least one polyi3oeyanato diisocvanate. at 



least one hydroxyl terminated aromatic glycol chain extender and at least one hydroxyl 
terminated polyether intermediate, wherein said polyether intermediate contains an alkylene 
oxide having the formula 



wherein x is an integer from 1 to 10 and y is an integer from 1 1 to 1 15 wherein the amount of 
aromatic glycol chain extender used isjrom about 1 .2 to about 1 .8 moles per mole of hydroxy] 
terminated polyether intermediate and the mole ratio of the at least one diisocvanate used is from 
about 0.95 to about 1.05 moles of diisocvanate per mole of the total moles of the one or more 
hydroxyl terminated polyether intermediate and the one or more hvdroxvl texTninatefLaronrntic 
glycol chain extender . 

24. (Cancelled) 

25. (Currently Amended) A process of claim 34 23 wherein the mole ratio of said 
polyiaocyanate diisocyanate to the total moles of said polyether intermediate and said aromatic 
chain extender is from about 0.98 to about 1 .03 moles of pelyiseeyaaat e diisocvanate per mole 
of polyether intermediate and aromatic chain extender. 

26. (Original) A process of claim 25 wherein said hydroxyl terminated polyether 
intermediate is polyethylene glycol. 
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27. (Currently Amended) A process of claim 25 wherein said aromatic glycol chain extender 
is hydroquinone bis (2-hydroxyethyl) ether , 

28. (Cancelled) 

29. (Currently Amended) A process of claim 3* 25 wherein said diisocyanate is methylene 
bis diph e nvl diisoovonat e 4.4'-methvlene bis-fphenvl isocvanateV 

30. (Original) A process of claim 23 wherein x is an integer from 2 to 6 and y is an 
integer from 20 to 80. 

3 1 . (Original) A process of claim 30 wherein x is 2 and y is an integer from 28 to 38. 

32. (Original) A process of claim 23 wherein said hydroxyl terminated polyether 
intermediate has a number average molecular weight of from about 350 to about 1 0,000, 

33. (Original) A process of claim 32 wherein said hydroxyl terminated polyether 
intermediate has a number average molecular weight of from about 700 to about 3,000. 

34. (Original) A process of claim 33 wherein said hydroxyl terminated polyether 
intermediate has a number average molecular weight of from about 1,000 to about 2,000. 

35. (Original) A process of claim 23 wherein said reaction is performed in an extruder 
for a reaction time of from about 2 minutes to about 10 minutes at a temperature of from about 
100°C to about 220°C. 

36. (Original) A process of claim 35 wherein said reaction time is from about 3 minutes 
to about 5 minutes. 
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37. (Currently Amended) A breathable article comprising: (a) at least one layer of fabric 
and (b) at least one layer of thermoplastic polyurethane polymer, wherein said polyurethane 
polymer is a polyether polyurethane derived from at least one po l yisooyanat o diisocyanate 
reacted in a one-shot process with at least one hydroxyl terminated aromatic glycol chain 
extender and at least one hydroxyl terminated polyether polyethylene glycol intermediate 
oontoiniag - on - alkyl e n e oxid e having tb e -formula 



iCHa). -o — 



wh e r e in x is an int e g e r from - 1 to 10 ond - v - isan int e g e r from 1 1 to 1 15 wherein the 
amount of aromatic glycol chain extender used is from about 1.2 to about 1.8 moles per mole of 
hydroxy! terminated polyether intermediate and the mole ratio of the at least one diisocyanate 
used is from about 0.95 to about 1.05 moles of diisocyanate per mole of the total moles of the 
one or more hydroxyl terminated polyether intermediate and the one or more hvdroxvl 
terminated aromatic glycol chain extender . 



38. (Original) 
non-woven fabric. 



An article of claim 37 wherein said at least one layer of fabric comprises a 



39. (Original) 
woven fabric. 



An article of claim 37 wherein said at least one layer of fabric comprises a 



40. (Original) An article of claim 37 wherein said article comprises at least one layer of 
fluro polymer in addition to said at least one layer of fabric and at least one layer of 
thermoplastic polyurethane polymer. 
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41 . (Original) An article of claim 40 wherein said article is an article of clothing. 

42. (Original) An article of claim 37 wherein said article is house wrap. 

43. (Original) An article of claim 37 wherein said article is an article of roofing 
membrane. 

44. (Currently Amended) An article of claim 37 wherein said hydroxyl terminated poly e th e r 
intermediate is polyethylene glycol has ha v ing a number average molecular weight of from about 
1,000 to about 2,000, said diisocyanate polyisocyonato is 4.4 r methylene bis-fphenyl isocyanate) 
m e thyl e n e bis diph e nyl diisocyanat e., said aromatic glycol chain extender is hydroquinone bis (2- 
hydroxyethyl) ether, and wherein said polyurethane polymer has a moisture vapor transmission 
rate of greater than about 5500 g/m 2 day as measured on a 1 .0 mil thick sample and a melting 
point of from about 165°C to about 180°C as measured according to ASTM D-3417-99. 

45. (Currently Amended) A melt spun fiber comprising a thermoplastic polyurethane 
polymer, wherein said polyurethane polymer is a polyether polyurethane derived from at least 
one diisocyanate polyisooyanot e reacted in a one-shot process with at least one hydroxyl 
terminated aromatic glycol chain extender and at least one hydroxyl terminated polyether 
intermediate containing an alkylene oxide having the formula 



wherein x is an integer from 1 to 10 and y is an integer from 1 1 to 1 15 wherein the 
amount of aromatic glycol chain extender used is from about L2 to about 1.8 moles per mole of 
hydroxyl terminated polyether intermediate and the mole ratio of the at least one diisocyanate 
used is from about 0,95 to about 1 .05 moles of diisocyanate per mole of the total moles of the 
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one or more hydroxyl terminated polyether intermediate and the one or more hydroxy! 
terminated aromatic glycol chain extender . 



46. (Original) A melt spun fiber of claim 45 comprising an additive to cross link said 
polyurethane polymer, 

47* (Currently Amended) A melt spun fiber of claim 46 wherein said additive to cross link 
said polyurethane polymer is a 4,4'-methvlene bis-fphenvl isocvanate) &phenyl-methan e 
dusocyonato -terminated polyether prepolymer, wherein said prepolymer is derived from 
poiy(tetramethylene ether) glycol reacted with 4.4 , -methvlene bis-(phenyl isocyanate) m e thylen e 
bio diphonyl diiaooyonnto . 

48 » (Original) A melt spun fiber of claim 47 wherein the level of said additive used is 
from about 5 weight percent to about 20 weight percent of the said fiber, 

49. (Currently Amended) A clothing garment comprising melt spun fibers, said fibers are 
thermoplastic polyurethane polymer fibers derived from at least one p e l y i s oe y anat e diisocvanate 
reacted with in a one-shot process at least one hydroxyl terminated aromatic glycol chain 
extender and at least one hydroxyl terminated polyether intermediate containing an alkylene 
oxide having the formula 



wherein x is an integer from 1 to 10 and y is an integer from 1 1 to 1 15 wherein the 
amount of aromatic glycol chain extender used is from about 1 ,2 to about 1 ,8 moles per mole of 
hydroxyl terminated polyether intermediate and the mole ratio of the at least one diisocvanate 
used is from about 0.95 to about 1.05 moles of diisocvanate per mole of the total moles of the 




(CH 2 ) x -0 
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one or more hvdroxvl terminated polvether intermediate and the one or more hydroxyl 
terminated aromatic glycol chain extender . 

50. (Original) A clothing garment of claim 49 comprising polyester fibers woven 
together with said melt spun thermoplastic polyurethane polymer fibers. 

5 1 . (Currently Amended) A clothing garment of claim 50 wherein said hydroxyl terminated 
polyether intermediate is polyethylene glycol, said diisocvanate polyisooyonate is 4.4 , -methvlene 
bis- (phenyl isocvanate^ mofcylene - bis diphenyl diisooyoaatc , said aromatic glycol chain extender 
is hydroquinone bis (2 -hydroxy ethyl) ether, and wherein said polyurethane polymer has a 
moisture vapor transmission rate of greater than about 5500 g/m 2 day as measured on a 1.0 mil 
thick sample and a melting point of from about 165°C to about 180°C as measured according to 
ASTMD-3417-99. 
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